PAT -NO: 



JP411200042A 



DOCUMENT- IDENTIFIER : 

TITLE : 

PUBN-DATE: 



JP 11200042 A 
DEPOSITION APPARATUS 
July 27, 1999 



AND DEPOSITION METHOD 



INVENTOR- INFORMATION : 

NAME COUNTRY 

OTA, TERUYUKI N/A 

FURUTA, MASAHIRO N/A 

ASSIGNEE- INFORMATION : 

NAME * COUNTRY 

NIKON CORP N/A 



APPL-NO: JP10005560 
APPL-DATE: January 14, 1998 



INT-CL (IPC): C23C014/54, C23C014/34 , GllBOll/10 



ABSTRACT : 

PROBLEM TO BE SOLVED: To surely regulat e the order of lamination of 
multilayer films relating to a aeposicion apparatus for forming these films on 
suDstratfed by cosputtering and a deposition method. 



SOLUTION: This apparatus has rotating mechanisms 15 and 54 of a substrate 
carrier which rotates the substrate carrier 12 mounted with the plural or 
single substrate (a) with respect to plural targets (b) , a sputtering means 
which, simultaneously discharges each of the plural targets, plu ral shutters 18 
which are i nstalled respectively in correspondence to the plural targets and 
are capable o f discretely openable or closable between the substrates and the 
plural targets and an opening/closing drive section 55 of the shutters which 
discretely^ opens or closes part or the whole of the plural shutters during the 
operation of the rotating mechanism of the substrate carrier and the sputtering 
means . 
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1 

^U7&, mL<7)i^-y-yhiznLxmm-^mm^ 

mtmwi<^i!^-y'yh^M'mznmLxmm^tL. tn 
i-z\immw£mL<oi^\ y-^-t. 
mmi^'^iz. mBmm<Di^^-yi'-co-^ttdi± 

^mmhi^z'^ti^ . mmmzmi^zm^^fth^^ 

m 1 ff)m\,zT-kmcr>^~y-y Ycr>i^\ -y ^-^^wtJt^ 
m^u-^fdk. mimimm!S.^rLfzmmm^zn 

tzmi3>t^. msim^zmkizmfS.^ti^^^m2m 

mimmi^-y-yhbLx. 
[ii*5i6 3 mmfdmm<om.bim<^i'~y'y 
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mb. 

fmcomii^iz'^fz*) . mimnzmmzm^^tii'^^ 
mimmcr)^-y-yhbmmmb(7)mtm^ti, 
^^-omizm 1 coitc^ffifflco^-y -y h t friES^tio 

n^cfriE*«t^^ LfriEm 1 m^mmmmcrii' 
-y-y h ^rajtrs^wxgt z b imwib^ 

10 

[11*357] m.tt:iis^mcr)mmbmm.coi^-y-y 
hbm<xmrMLn\^^-^mmMb. 

Ub. 

fmmnz^^tz'o. m£Mico^-y'yh±xbmi 
mbc^mmm^tirzmf)'^. mim.i>zmkm 
^^tihK^m2<r)mi>z^iim<r>i'~y'y y bmimi 
bc^mmmtmrnxm i^-ri z b ^mLb-tt 

20 immm^j:mm 

[000 1] 

[m^mmttm^m] ^mn. ^^^-^ -y ^ v 

izi'yxmu±^z'7;v^]y-^^-<Dmmmim!^ 

mm/^mifm^zm-ti. 

[0002] 

i^-o^mi,zn^X'^^Zb^^i^. ±bLX:^-rt 
it^oy)£^-^m(r)immWbLX^RLX\^h. Z 
c7)3Kr Wi«^^rfEli^r5^coico*>'S>I.A\ 

-y^ hlEll^ff a ZbifX'^hitm^T4 x-^X'h 
I. 

[ 0 0 0 3 ] 05{i:. m^comi^mm-thmx'hh. 

05 (T) fc*-rj:^{c. 7t®MT^x^'6 ij±, mm 

6 2±l:. ®BJiMft]i6 3 , y -M6 4 , ffi^ 
6 5mm^^tU-zmMb^j:':,X\'^l. ZCOo-tb. ^ 

^ ij -ji6 4ti. ^<r>mizntxmit^mmzR\^t 
mmm^^iix^^i. tf$g(i^o^^y-M64<7) 

[0 0 04] 3K»^T-fx^co«Mw±, -mmz. X 
j-^-y 9 y yy^mm\^ht\.^ , x -y y yr^mx 

i±. »fi!ct J: 3 t-ri.M<7)1f^SA^^.^I. ^'-y -y b 

^(r>^-y-y y<n-&mz%^%^zyyx 
g«L3ta«^-vyT^iEBL, -?-coa^^^yr^:ft- 



3 

[0005] Clit:. ^mM,T^X^^6 icoohwm^ 

im^ti?>j<=t'j-m6 4 (05 (T) io^iit' 
izm*)'^Lxmm^timmm i'?)]^^-^^^-) ti 

[00 06] Zcr>Xo^j:'?)U^U^ ^-cr):^=t>J~m^: 

m^ti>^^i,zii.. iMix^^-v ^ u >i/^mizi5\-^xi^ 
~y-y h^mmLmtx^tii^^-y-y h^mmz^ 

{±, aXJ^-y^^yyif^m^kthmX'hh. :nXJi'y^ 
±S^Ji^O^-y'y b 7 1 bW^^m<Di?-y^y h7 2 

^x-m^'^hztizx^. ^timcr>m^a^z, ^9 
-y-yhii . 7 2i:m&-tm^x'i±t^ai^titi^ 
mim<xm^'th. z(7)XoizLxmm^vTi2 
i)<mmmifzmzii. zti^mK<7)^ti^'tnz^ m& 
<7)^±m^mR e t ^^^stm t t<^i,zm d 

jit#«?itT^rS><^:'J-]16 6, 6 7 (05 (■^) 

[ooo73c:oi:^. mi^^ 0 7 1 2<mm.im 

■ft% k . ^^^-y -y h ^m^^tzmncr>XJ^-y ^Uy 

ytmrn^zmijco^mtHmmizM^' o-^-^-c ito 

fzib. ^tfoa;^K.y ^ ij y^mzisifim^^^ V T 1 
2mmiii. itlKWSV^tt (mii£. 60rpmOT 

[ 0 0 0 8 ] ^rfc. {«!*c7)xyN°-y U y^mSX'li. m 
m<Di?-y'y ht3C0iicr,(r)U±l^zmm^m^j:>-^-y 9- 

it-Ibis's: t'iOl^^tffli'^'^a^. 
[00 09] 

^*?Tit«it::^'-^'-y h7 K 7 2£7)d^t'^^.(:^tip] 

[0010] mtii. 4-:>cr)mw.a.izi!iixmmi,zfm 
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L;tJ*^, #±«^iSR E J: W^^^TMt oaili*^ 
M^r'S2aac7);'<^ 'J-M6 6. 6 7 (US (^)# 
g§) ifi2r)'r->m^^iXhZt{Zts:l. Z(r>Zt\i. "It 

m^r^x^(r)m.imfh^tti:-ox\^h, iem 

T^X9 «0|£^S4c7)RffiT'IS . ^ U ^ h ^ 

(T) i<z^.-tA^^)-meA\.zmm^x'y-ti:<thh 

J;o-C, CcO<J:a^3l£lS^T'fX^c7)^^y-M6 
4*v;l^^U^A'-tLT«Et^c%&, {SmW=SrlS^ 
^J^rfficoK^fi^S f C0;< t U -M6 4<7)^H<^«® 

[00 11] -euT. meiZTjkt^xjiy u yyx 
It. ±MLfzti5mm(r)mm-^-^^zti)<x'^^j: 

ti<r>X'hi, mz. j^W-^i^^h^t-A'-^'f h 

[0012] mcni^^ -y ^'-SrfiJffl LT , mLt^ 
(r>i. oti:^W,zm^xtc^fitzh(r>x\ nxA"-y y y 

^\,zi'>xm^±.t<z-7iv^u^'^-<nmmm-h^ 
i^z. ^<nmcnmm<^)'m^nm<zm&-fhztifix%h 
30 mmm^mmiwik-thztiimbth. 

[0 0 13] 

[iSIISrJS??itl.;^cJ6cr)^Sl ff«^ 1 tlBSSO^BH 

^gi:co5'-y 'y tTE]te$-ti:€.a«=Jf -\' y rcoiii 

eiiSi:. 1^iO^-y'yM3COfci7)^[51i$:gc«§-ii-|, 
XA' y ^ y yy^^t , «iS:co^-y -y h-ea-fixtcJiPt 
mtTiSB^ii, *«fc-?-iif.:Sit<7)^-^'-ybti7)H 
^fiS'Jt^K*/.:{i:HM^tg5r«^0>-^ -y ^'-i: . « 
'J roEIte««fc J;t>'XA' .y y yy^mmi¥ 

[0014] nsm2^ztmco%mi. mmtziim. 
c^)m.i^mifzmm^^ y r ^ . laico^'-y -y hic 

-yy htscoac^^mmmt^-^ixjiy^^jyy^^ 
mmcr)^~y-yh^ti^mz^mLxm.w^ti. m 
mb^ti(>mmi?-yyhb(r>mmmzmsctfzii 
mm^m'j:mmco->^'y9-b. mm^urcommm. 
50 maxx/x/^-y^vy^^^mmmz. mm<^>-^-y 
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[0015] m^m3^zmm<7)wm. m-^m2izsm 
m&^iitim^izfiLm i (^n±izm&-timm<Di^~ 

[0016] il*«4 tClE®tOl6Bg{i, If 2 i /iJi 

wmzmk^zje^^^iih^t%'2.(r>m^z-^-'m<^9 
c7)Mti*^i3itciaii(7)B!Ui^a(tfev^T, 'm.<r^9-f 

•ybfctT, «±ffl^JS&Wr4t-rS^-:>-'-yhi:, S 

[0017] iS*JS6tiEii<^f&Bfl{i, 1«mi/c«i*S!c 

(7)mitmm(7)^~y-yhbi:imm*)Mi-M\^^-th 
mmxmt. mm<r>i^-y'yhi5<Di5<^m^i!im^^ 

^ii. t-'omi(^ni,z-^-mm(D^-y-yhkm.k<r)m 
w.i,znimim±mmtimm(o^-y-y v^ms^ 
[0018] m^m7i>zimcomii. mmtdim 

cr)m.tW.WL<r>^-y-yhtt:mdM'OmLn\^^-th 

hmjMt. nmt^m'.z^^fz^. mi<^'?~^vv 
kx t mmb<D^ifm^^tif.zmi)-i^ . m^^zmmiz 
m^^tihKt^2miz^m<r>:?-y'yhbsub 
c^m^mm-tmrnxmb ^ti-izb imkbt^. 
[0019] im) mm i i^zsmmmmx-n. 
mm^ \ V 7<7)m^mmii ^ v^xjt -y ^ y yy^^m 
^^{zi^-^'y^-(mm-f)'^^^b^£h-tzih. -'^(riWM 

fitzm^mL^zmm^^-^f-z, -5-co««s:3fM^o)ic 
mm-hzbiM^x-h^. 
[0020] mim2^zsm<^mmm.x'\i. rn^rn 
t'i2isco^Msai3$ t^iz^^^ 'y^-mmm\m'^o 
um-mHmt:fih<r>x\ mmmimittizb 
¥X'^i, mm3\,ztm<r>mmm.x'\i. mmm 
mmzi:-^ xm i m-fimmzm^^tih -r t s<o 
x\ mm^zm^ix^mii. mmmmmim^t 
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t^^Lb^z^j:^, z(7)mimmcr)^-y-y hMm^M 

mmm^t^zbtf^x'^i. 
[002 1 ] m^m4 iztm<7)^m.mx'ii. m2CDm 
mmizjB&^tii<r)x\ w^^zmm^tLmii. ftt 

RmLmi,zm2cr,m^:^-t61bl,z^j:^, ^ 0^2^01 

^(n^-Y-y Yvm^m.-thzuzX'^x. Ra^ffl 

10 W^B,bim5.\mm%iifz'^)V^VA^-<r)mfi% 
[0022] bZ.hifi. C:<7)W5l<Jl5tiB®c0El^ga 

mm. 1 *>'^>if*3S4 tfsi^t; tT-eoa»iis^ 
m\m-fhzbifx'%h. mmb\,z^(r>^-m. 

[0023] ii5R«7 tciesc7))^!i:s-ffit J:tuf , if^ 
3i4tfsac7)^Miiafc[3i«tc. ma<7)«^R««t 

[0024] 

\w^<n%mmm mm\ti-i^mmi\,z^ 
m<n%mz\^h^wm:m i e izm^^xmm-t 

[0025] ^^mmmx^t. xj^^y ^ yymm.^m 

-ri-fitc. x/^'yif^)y'fmm.<r)m^iii.v^^^^ 

anhxj-^-y ^ u y^mm.<r>±^j:m^^m-mx'h o , 
112 {±, ;<7)x.'N--y 9 'J y/^g^=fc^tl.*^■f-^>'>'^' 

m2^i.2X'm-fmim^^Lx\-^h. 

[0026] C(7)X^N°-y y y^^mii. *Sf-vy>'N' 

- 1 1 rtt. naitto^^A- y r 1 2 1 , -e^oaiffitc 

40 >rt|fi]ffia^^i!t;</y-H 1 3a, 13b. 13c, 13 

^)7i2bMzmm-hi.^7W^tzm%.m 5*« 
i^^^uT\2cr)mmf.znLxmmzm^^fi. mL^ 

•V ij T 1 2 £7);& y- h'lPJcO^MtJi, Srg«-tl. 
4 2 1 ~ 2 4 1 5 com "5 

rant-fas §ixTv^|>. ^ix^>S«*yPr2 1~24 

(±, «K^-v'jri 2cogiEt7i<T^««<7)*tm'e" 
ixmmmzm^^tixa^ . mm.^7\.zm^Wz 
m^Tbmzmm-^. .rix(cj;o. ss*/i'r2i~ 
50 24{i, a^^^uri 2ioi5i!iisWfo?i^iK-fs. 
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[0 0 27] X/y-H13a~l 3 cH±, MiES 
2 1 ~ 2 4 i: |5]«tc H-flEEKtt 1 5 OHIKOIl] 

oic^^n-ciea^ti, a«*;^^-2 i~2 4{i(: 

•Cl^a, ;tlA.*y-Hl 3a~l 3d{i. ftKatCJg 

;}^;U^2 l~24(?)gtecjj'i:^J;'9t^?»-f ^>LT 

[0 0 28] $f>{C, *y-F13a-13dtS;K^ 
■v'JTl 2t<7)S(C«±. ;*V-H1 3a~l 3dfc*tjiE 

-^'-x h b t tfOS^ IBJSc^-^cJiffllS-ri. ^ 1 7:)^*5r«gt:=5r 
oTViS. Clix^)^!^-^:?-! 8 a— 1 8 diOijcOfc 

3 0a~3 0dS:WL. m^^HHElftS 0 a-3 0 dc^ 
lll0tlfilMgi:=5r-3TV'>S. 
[ 0 0 2 9 ] , JESf-^ 1 1 OlUMtfi;*'';^ 
3 2 , 3 3timt(>tl?>. 

!.« ;<fxPM^3 3{i. Il*§ix:5rv^5fy 7 

[0030] ^<7)XA°.y ^ «j y^Mxu. mmu 5 1 
<7)j^<7)TT\ mmmm2. :^':^Emm^5 3 . m 

mzX -^X^XJ-^ ■/ V y^ij^'txhixh . ;<7.xff$ilffll^ 
5 3{i. »^^^yA'-i 1 

. wm^ 3 3 mmh:f}x(n^A)i :ffxm^ s 2 

[003 1] mmm?k54ii. ^-^5 4am«rt 
^ztizxmm^^vTi 2^^fLxmLei^^'m 

^^l, nWm^5 2l,i. *V-K13b~13dt 

^ti^tm^com:h^:mi^-tlZbizX-oX, 

^^2 1 -2 4 i: f^-y-y h b t(Omi,zryX-?i:^fS. 

[0 0 3 2] -eLT. raffllEi)l^5 5a~5 5d<7)^ix 
^tlli. mm^3 0 a~3 0 dtCgig^tl.. $ijffllg|5 5 1 
^ZX i>yX'»mtitli^-r:y:$'-l 
8a-18d$:fflK-tl.<. ^cO^Wfi. ia^^^3h.=5rVi^ 
-rJ'ti-jT, frieill«lfi3 0a~3 0 dcOHOtCi^-^ 
'y^'-18a~18d5rl80' I113g$itl> i t (cj: o 

*ffi=^^yri 2iO^!|6agJ;'9i,jfv^i:§^t|,, t 
^*>ix.2.fc^O#i/^.y^-i8a~18d£7)IIHE 

:^ritfi{iS«^ -^^ ij r 1 2 c^1&te^r(^i] t RMxh hztt^ 
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[0033] ^fc. if^O^HtOMJSraf^tCOV^T 

4IsI!|Sttl SA^MJSGU. >^A'.y^'Uy7"^gt{4±tL 
TSS^A-y^'-l K ;y>?.fit*&^3 2, Xf>!.9rM^3 

3, ifxEMm?h53. X/y-Fl 3a~l 3d. 
$lJffll|^5 2AittfEU, v-^-y:J'-Wii--vy^'-18a 
~ 1 8 d tm^ L . -y ^J'-MWIBKgKtcJilBWIffl* 

10 [00 34] llSJi:. 3i^ii/-f P^h^-A'-7^ h 

I., -m.iiz. mw.e2tLx\t. m&semm. 

W. (tfd.t-^'y X2PWK) tm^^^tih. :i<Dms.e 

2^frffliio^fflWi, mmmmttzM-mm^zv-^ 

m:m<fzi!b<r)mi)^XfM^)Vmzm^^fiX\^t. 
20 [0035] tfz. ^'^(r)Mm[z-:>UX\±. 

^6 3fcJ:t;fffia)16 5t{iSi3N4, ^^:U-|^6 

4, X-f-yf-ffi58. WtJl5 9WiTb, Fe, C 
o, W!i56tI{iGd, Fe, Co, »#a^^^li57 
WiDy, Fe. Co*iffiffl?iXl.. ^(7)^*,. ^t'J 

-mb Amy<n^m<^m!,i. 'jk'^mmx''f:htihz 
[0036] '^mrnmcommm-t^ . ^ t 'j 

64c7)B^tSfcO, HI, 112<7)^«*;P^^2 1~2 

4(r)^ti^'tii,zit. mmnrnwrne s ( s i 3N4 ) 
30 ^zm^tifzms.Aa. Ah. Ac. Adtmm^ti 

■S, ^Jt, ;^V-K1 3a, 13b, 13dC0m^il 
Wi, **cO^JiTb*»4>^|.^'-^r'.y hBt, ##:c7) 
^MCo*^^>^^|>^-^r^y^Bc, *#:«7)^JSF e A^^> 

[0037] :mmmTii. mR'mc^mm 

SicSr*«j2 3 rpmtCiS^-ri.. J:<7)|§^fcJ: oT, 4o 
<50S«Aa-Ad{Cjg^§^ll.;>{*y-K6 4(i, 
-y-yhBt, Bf, Bc±$:F;f^iOa§-C'*^|6lL^:*i' 
40 (^V/l/^l^^-V-fc tT{£K§itl.>Ifct^l.. X>'N°-y 
9^}yimmzMiLX. i^^-y^-lSa-lSdJi 
mthKt. -eLT, KS^-vWS-1 lrt*^0fecr)# 
HMlc^SJtfl, Ur 1 2<7)iiiKgc*»'^SW 

{3^0, #:5'-^'-y hBt, Bf , Bcfca^A^SOl: 
E*i^SL/if^t, JXcOJiatCLT^-A-y^-lSa, 
18b, 1 8d*TO»ixl>. 

[ 0 0 3 8 ] 04 ( -<) t^-r J: 0 1, 5fe-r , -y 
hBtt*tl|;-f|,$/-v-y^'-18aC7);^iS:^#, X)^-y 
^ U y . ^om, A a-A d (Oti^^^jg 

50 ssTco*^3/4fg-eS)i.2«''*5ig)gUcii#^,t', 
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•yhBf tcMl£-tl)i^^'y:?-18di:. ^-y-zhB 

A 5 y^^^^mih 5 5 a J: 0 1 imism^^^ 

[00 3 9] gBWIgKll^5 5b. 55d(c, 

5 5 a t Jt^T 2 ^j.^fittilf^l^S'J^ 51^.^^:^ 

sffiniss^fsttTfc^ . ^wmm^ s s a , 55b, 5 

^Wkfh. COi;#cO#«iKAa-Ad(04t^t-OV> 
•C#il.. ;^Ti4. m.(nfz^. «MAa*i^-y-y 
h B f coilitcS) I, # -y ^ ij y i/Ai|S4&$ 

*><b2#Sm (04 ) (D) Wi, 04 (T) (c^-r 
J; 9 1 -y h B t . B c , B f <rm}d,z^iL^t\A 

M.Ka.^ Ab, Ad*5{aa^.|,. 

[ 0 0 4 0 ] ^rfc. u y9'<mwi^\!zwm^ 
9-y'yVbn^Lx\^hi%^\,z-)\^xi:,ntztti^\^ 

mx'm&fhiiK c:<or^ts#c7)v-v ^ ^- 1 s d . 1 
mA\i. zms^ (114 (^ ) (D) x-^i^xnmh^ 

[004 1] S«A b \t. ;^^^"■y ^ U V^comhif^i^ 2 
¥jim-fh^\,Z^-y-;VBt. ^-y-yhBfcOiiLh 

iihf)^i^2Wmi-tmz9-y'yVBc^ 9-y-yVB 

t , ^'-y 'y h B f (r)w±^ z<7)m^zmmi*K ^.cn 

Bf(7)>'^'y^~i8(Himthtix\-^^fzit>. muA 
c i,z:^ibxim-t^timiT b ^ . 

[0042] SSAd{±. ^tlt.X'<r)2^mz9~y-y 

YBc^ 9-y-y hBt<m}:.i:i<r>Ymmm-htfK 

^-y>yhBcOi--v 'y9~lSh\mthiXX\^hfz 

nb. muAdiz^i^xm-thmnTbX'hi . -r^ 

^T<7)»«Aa, Ab. Ac, A dl:j^f£$ixi, 
^tU-M64 (03#!S) {4. SBBIM*!S6 3tc7) 
■^fflt^dr^MT'J) S T b com^lfzmmii^j:^, 

[ 0 0 4 3 ] •f- LT, m^m^w^Lfcmz, -y 

:?-18a, 18b. 18dtiid:<7)ii0l,ZbXmti^ 
ti. :?.f^-y^'}yyifm'th. 04 (^) 



(6) #^^11-2 0 0 04 2 

1 0 

>,Z. %•f9-y'yVBt\,znm^>'^r'y9-lSa.^ 
mth. ^(7)1k. 2#gigLm*T\ ^-y yhBf 
(cWfe-ri. 'y 1 8 d t . -y h B c l,zMiB 

t^i^^-yi'-lShbimmzmt:^, 

[0044] zti^mmtifzi^i':.. mi<r)mm^5 2 

b . 5 5 d t , WHffiil^K 5 5 a i; Jf^-T 2 WSmi^ 
10 B#^J^S^>-ti:I.Sji[llSl^iS(fC*5#. raWiBil^5 5 

a, 5 5b. 5 5dC03^l,znLXnt9-^ ^yifX'i^ 

[0 04 5] ZiXl,zX>^. ^•t£7)S;KAa. Ab. A 

c, AdCm$iXl.^^'J-!i6 4 (03#BS){4. 

«M set <7)-^Ht^^JB-cj)-?. F e ^ rmc o co 

-KSr?^«L;^^4oO^JS^T>fX^No. l~No. 

4i:, m:mcr>xoi,z±x<7)>'^' -y^-^mmi^z^i. 

T^tiJ-)l^jeBKLf^4-P(503feJK*;T'fX^'No. 1 
20 -No. AtCDimthmXh^. 
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